"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6

e BOCHVAR, A, A., KUZNETSOVA, V. G. and SERGEYEV, V, 8,

"y -Uranium Self-Diffusion,”

vaper to be presented at 2nd UN I '
Eneray, Geneva, 1 - 13 Sept 58,  COUT* O% the peaceful uses of Atomte

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6

BOCHVAR, A. A,
——-———"“E
"The Effect of Thermal Cycling on Dimensional and Structural Stability of
Various Metals and Alloys", by A. A, Bochvar, G. J, Sergeye¥, A. A, Yulkova,

L. I. Kolobneva, G, I. Tomson.

Report presented at 2nd UN Atoms-for-Peace Conference, Geneva, 9513 Sept 1948

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6

y DOVAR, A, A s ~
\ . T \s’
‘E 3. iu’i; R CI
. 8 ¥ Syduei¥ea. g¥ 1 E :
.k 5% 53 3 §5§§!§5 gg%‘g?giéaf 5 gg %f Eﬁ
o g i ‘5;,5§*f=35§g§u§§gi’ st £ g;’ JiE
[y BU BN ) e oG
iR mihRHEEL | Sl E |
i e | gt
!.l N el ‘.‘asgg.,ﬁazggg a5 35 iég :!:55;5 a“f-'é-
~§E§§5E§ £ ﬂaéi-fsatf,igvs. thplalad |
1igp g n plpditannad | el fidigy o
EE 7 55§3§§§§§§ agﬁgzﬁgig 1 55j'i§§ i 4|
kg GHARE T SRk
éij fs it 1 fian ?il“igfgi gg;?g ¥ ‘gia‘gii‘ﬁz \g‘iiiii :
Y I , - ‘i
S— =

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6

BOCHVAR, A.A.; TTTOVA, A8,

Difﬁmion of hardnning elements from duralumin-type alloy- into -
alunimm, Izv, vys. uchedb, zav.; tsvet, met, 10,1:127-129 '8,

(XIRA 1116)
1, Moskovekly institut tsvetnykh metallov 1 zolota, Kafedra 1
motallovedeniya, - - Co
(Diffusion) (Alumimum).. (Ruralwsin)
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AUTHORS:
TITLE:

FPERTIODICAL:

ABSTRACT:

Card 1/2

Bochvar, A.A., Tomson, G.I., Chebotarev, N.T, SOVA9-4-6-7/30

Rscrystallisation of Uranium Subjeoted to the Action of a
Cyolical Themmal Treatment (Rekristallizatsiya urana pod
deystviyem tsiklicheskoy termoobrabotki)

Atomnaya energiye, 1958, Vol. L, Nr 6, pp; 555-556 (USSR)

Raorystallization was investigated in the case of three types
of vranium, i.e, uranium that had been hardened in the { ~phase,
uranium dxawn in the 4 -phase, and in molten urenium. Cyclical
thermal treatment had the following parameters: )
Mayimm temperature 540-550° 0; minimum temperature 100° C;
average veloolly of heating 22%s; average velocity of cooling
25%s; time of haating at maximum temperature 12 - 13 s,
Microgtructurs was obtained by electrolytic etching in the fol-
lowing solution: . :
Acetic acid - 1 part; maturated aqusous golution of chromiwm
exhyirida (specific welght 1.50) ~ 1 part; water - 2 parts.
X-ray pictures wers taken by means of the devioe RRU =86 with
cobalt madiation,

Raceystallivation leads to a pulverization of the initial
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Reorystallization of Uranium Subjected to the Action SO0V/ 89-4-6-7/30
of a Cyoclical Thermal Traatment

struotura. It begins at those parts of the orystal lattice which
ars expo32l o the higheat degres of diaturbance. There are
5 figures and 6 refsrenves, 3 of which are Soviet.

SUBMTTTED; Marah 8. 1958

1. Uranium--Phese studies 2. Uranium--Crystallization
3. Uranium--Heat treatiment

Card 2/2
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- AUTHORS:
TITLE:

PERIODICAL'

_q3 rttp f". -
ABSTRACTS:

Card 1/3

Bochvar, A. A., Konobeyevakiy, S. T., S0V/89~5-4-1/28

mﬂ.’ Sergeyev, G. Ya,,

Kutaytsev, V. I., Pravdyuk, N. F., Levitskiy, B. M.

Investigations Carried out in the Field of the Metalldgraphyv:c:
of Plutonium, Uranium, and Their Alloys (Issledovaniya v oblasti
metallovedeniya plutoniya, urana i ikh splavov)

Atomaya energiya, 1958, Vol, 5, Nr 1, pp. 5-23 (USSR)

Ta thevénivie of the, rrcsnnt gorvey {he crineion? Soves i
Tha ipurpdse of .this survey:isitd study the: métallography of
nuolear fuels; plutonium, uraniws, aud their allgys, coc =« 1. ..
The work oonoerned was carried out in connection with the devel-
opment of atomic power engineering in the USSR. Three principal
chapters oontain data concerning the following subjects:
1.) Plutonium and its alloys:

g Metallio plutonium
Alloys with the metals of group I (PuCu,, Puly, , PuCug)
o) Alloys with the metals of group II (PuBe, ;)

d) Alloys with the elements of group III (Puykl, PuAl,,
Pu.‘\l}. PuAll‘_)
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Investigations Carried out in the Pield of the Metallsewaitry 50Y/89-5-1-1/23
- ography . of Plutonium, Uranium, ang Their Alloys .

e) Alloys with the elements of group IV (Pug2r)

£) Alloys with the elements of group V-VIIT (PuVy, Pubs,,
PuFe

g) Allof;s with the metals of actinides (Puv)

2.) Urenium and its alloys:

a) Structure and physical properties of uranium

b; Mechanio properties of soarse-grained uranium

o) Defommation of uranium when subjected to irradiation or
cyclic thermal treatment

d) Change of the structure and roperties of uranium as a
result of thermal treatment annealing)

e) Change of the structure and properties of uranium as a
result of plastic deformation followed by annealing at
temperatures of the X -range

£) Structure anmd properties of uranium alloys

g) Treatment of uranium by means of pressure.

3.) The influence exercised by neutron radiation upon the -
structure and the properties of reactor building materials
card /3 a.nd fuels. There are 17 f:ggures, 6 tables, and § references,

o®

. which are Soviet,

-
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Investigations Carried out in th :
' e Fiel :
ogbaphy: of Plutonium, Uraniwm, and ;hgi:f.&ggy:etan? SOV/89‘5—1-1/23

SUBMITTED: March 18, 1958

;. g::;:nihm--Analysis 2. Plutonium alloys--Analysis
--.Mat ium--Analysis 3. Uranium—alloys—LAnalysis 4. Reactors
erials 5, Materials--Effects of radiation

Card 3/3
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. e RCCRNE MR T
1‘\UTHOPQ2 ‘_B«‘-ch\f:'.!‘. he e ' Konobeyevﬂkiyo S. T. N }:{!rq‘vtg‘q‘,' V. 1. ,
Men'shikova, T. ., Chebotarey, N. ™

T™ITLE: The Reactions of Plutonium VWith Qther Metals With Ragpect to
Their Position in the Periodiec Table of D. I. Mendslevoy
(Vzaimodeystviye plutoniya s drugimi metallami v avvazi 3 ikh
raspolozheniyem v periodicheskoy sisteme D. I. Key talivova i

PERIGDICAL: Atomnaya energiya, 1958, Vol. 5, Kr 2, Pp. 503-502 USIR:

ABETRLCT: On the basis of phage diagrams the character of %he i

interacticn
of plutonium with a number of other elements of tnsz periodic
table is deszcribed. Only characteristio examples sre meniioned.
Fhase diagrams are given for the following alleys: I oG,

i
Pu + Be, tu - Al, Pu = Fb, Pu + B8i, Fu « Zry Fu ¢ v, (u - Rz
Fu + Mo, Pu + 0s, Pu + Fy Pu + U. A detailed lis- AT dmry cop-
cerning the erystal struciure of aeme plutcnium compounds ix
added, in which plutonium ig combined with the following ola.
ments: Cu, ig, Be, Mg, Hg, Al, In, Ta, C, Si, CG=. ©n, )%, un,

p_- As, B’v Tev \\Xl, Fe, CO’ Ni: 08| Th. and {IP i "::': anld
foreign data). For the compilation ¢f the phase LETEMs Supte
Card 1/2 ¢ially the rapers by the authors mentioned zhova <. ~pao 5:- 3
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¥

o I.‘C\-',/B';*-‘ -3-3.15
Trhe Reactions of Flutonium With Other Metais With Respect o Their Fosinlion
in the Periocdic Pable ¢ . 1. Mendeleysv

were used, The collaberetors V. 1. Begrova, C. 3. [vanuv. G. o

Swotritekiy :,and 7e. . Smotritsksym - mention=d noparstely

There are 12 figures and % refersnces, 1 of atich is Juuith.

Card /2
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SOV/24-58-10-22/34

AUTHORS:Bochvar, 4, A., Sviderskaya, Z, A. (Moscow)

TITILE: Investigation of the Softening of Gold-Copper Solid Solutions
(Issledovaniye protsessov razuprochneniya tverdykh rastvorov
zoloto-med!)

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, 1958, Nr 10, pp 125-127 (USSR)

ABSTRACT: Diffusion processes play an important part in hardening and
ey softening of metals and alloys at high temperatures, and in

v all changes in the solid state, In order %o verify the assump-
tion that diffusion and order-and disorder-establishment in a
solid solution at high temperatures is accompanied by an in-
crease in plasticity, i,e. increase in creep at those tempera-
tures, two Au-Cu alloys (51% Au and 76%. Au) were studied., In
Fig.l the Cu-Au thermal equilibrium diagram is reproduced, in
which the regions of inter-metallic compound formation (CuSAu

and Cudu) are also indicated. The formation Sorder establish-
ment) temperature for CuBAu on cooling is 396°C and for CuAu

424°¢, The change in micro-hardness with time at various
Card 1/3
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S0V/24-58-10-22/34

Investigation of the Softening of Gold-Copper Solid Solutions

temperatures was used for studying creep. The 51% Au alloy
(CuaAu) was studied during its transition from the disordered

to the ordered state and the 76% Au alloy (CuAu) only during
disorder establishment, The results are given in a table,
and graphically in Figs.2 and 3, Although in long term load-
ing the micro-hardness decreases with increase in temperature,
in short term tests it slightly increases up to about 300°¢,
after which it drops sharply. In similar tests for pure
copper and gold specimens, the microhardness falls with rise
in temperature in both long and short germ tests, but in the
latter retardation occurs at about 300°C, As compared with
Al-Zn alloys, AuCu alloys creep at a considerably lower rate,
but they soften at 300-400°C much more readily than the res-
pective pure metals, probably owing to the melting point of
the alloys being lower than those of the pure metals, The
fact that the yield strength of AuCu alloys during order and
disorder establishment does not drop sharply is a proof that
normal diffusion, involving shifting of atoms, alone cannot
bring about rapid softening and increase in plasticity at
high temperatures. It is likely that in order to ensure a

card 2/Bsufficient degree of diffusion and to increase plasticity,

ar
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. S0V/24-58-10-22/34
Investigation of the Softening of Gold-Copper Solid Solutions

displacement of atoms at the boundary surfaces of two phases
at the point of change in solubility with temperature, or in
the boundaries of separate crystallites of the same phase,

may have to take place during recrystallisation., In order
and disorder establishment processes occurring throughout the
entire volume of solid solution alloys, the transfer of par-
ticles appears to be too Slow to heal the beginnings of break-
down of structure during deformation, and hence these alloys
have no great plasticity and yield strength in tension.

There are 3 figures and 1 table.

SUBMITTED: May 5, 1958.

Card 3/3
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L

. A SOV/lZg—gg;él-B/l}
AUTHORS: Bochyar,.A.4., cademician, Drits, M. Ye., idate
i ”ET'Tgéhnical éciences.Svidérskaya: 7. A. and Kedaner,E.S.

TITLE: Influence of the Temperature and of the Preliminary Heat
Preatment on the Long Duration Strength of a Cast and
Deformed Alloy (Vliyaniye temperatury i predvaritel'noy
termicheskoy obrabotki na dlitel'nuyu prochnost' litogo
i deformirovannogo splava)

PERIODICAL: Metallovedenige i Obrabotka Metallov, 1958, Nr 11,
pp 32-37 (USSR ‘

ABSTRACT: The authors investigated the differences in the changes
-+ of the high temperature characteristics of a cast and
.. deformed alloy of the gystem Mg-Mn-Al-Ca containing '
1,5% Mn, 0.5% Al, 0.2%-Ca and rest Mg (Ref 1). Specimen
cast in earthen moulds as well as specimens of the same
composition after pressing in the hot state with a
deformation of 90% were investigated. The changes were
studied of long duration strength on various testing
times at elevated temperatures, The long duration
strength values determined on the basis of testing five
or six specimens for each point are entered in Table 1;
Card 1/3 the graphs Fig.l show the change of the long duration
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,; S0V/129-58-~11-5/13%
Influence of the Temperature and of the Preliminary Heat Treatment
on the Long Duration Strength of a Cast and Deformed Alloy

! strength of the cast (top graph) and the deformed

‘ (bottom graph) alloy as a function of the temperature
and testing time and it can be seen that there is a
considerable difference between the two sets of curves,
the cast structure being the more stable one., To
establish the magnitude cof the possible deviations of
the long duration strength of an alloy in the two
structural states, the authors investigated the influence
of preliminary hegting within a gide range of tempera-
tures (150 to 600°C). Up to 450°C the annealing was
effected in aig using a magnesium oxide cover, Heating
to 500 and 600°C was effected in sealed quartz ampules
from which the air was evacuated. In both cases the
heating time was 24 hours. The results are entered in
Table 2. In Fig.2 the dependence is graphed of the long
duration strength of the cast and the deformed Mg-Mn-Al-Ca
alloy as a function of the preliminary heating temperature
for both states., In:the case of the structure obtained

Card 2/3 VLY casting, high temperature heating intensifies the

tendency to creep, whilst in the case of a structure

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6"
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50V/129-58-11~5/13
Influence of the Temperature and of the Preliminary Heat Treatment
" on the Long Duration Strength of a Cast and Deformed Alloy

produced by deformation the same heating will bring about
an improvement in the heat resistance, The process of
recrystallisation, which is effected as a result of
displacement of the atoms from one crystal to the other,
intensifies the creep of the deformed material if the
first stages of this process proceed directly dur

heat resistance tests, However, if recrystallisation

ig effected earlier by means of heating at a sufficiently

recrystalllsation will have a positive influence on the

heat resistance due to the creation of a more stable

structure and a reduction of the division surfaces which

serve as foci of diffusional displacements, There are

4 figures, 2 tables and 4 Soviet references,
ASSOCIATION: Institut metallurgii AN SSSR (Institute of Metallurgy,

Ac.8c., USSR)

1. Alloy castings--Mechanical properties 2. Alloy castings--Heat

treatment 3. Alloy casbings--Temperature factors 4. Alloyg--De- -
Card 3/3  formation
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S0V/20-121-1-24/55
AUTHORS: Bochvar, A. A,, Member, Academy of Sciences, USSR, Zuykova,
VAL R

TITLE: ~#*  0On the Behaviour of f-Brass Plates Subjected to Cyclic Thermal
Treatment (0 povedenii plastin iz P-latuni pri tsiklicheskoy
termicheskoy obrabotke)

PERIODICAL: ?oklagy Akademii nauk SSSR, 1958, Vol. 121, Nr 1, pp. 91-92
' USSR

ABSTRACT: According to a previous investigation (Ref 1) the occurrence of
the f-phase in the structure of the alloy does not only change
the amount but also changes the sign of the effect of the cyclic
heat treatment. It remained unexplained by what the strong in-
fluence of the comparatively small increase in zinc content ir
the alloy (e.g. from 38 to 40%) is caused. For the solution of
this problem it must be known how the plates of pure fi-phase
behave during a oyoclic heat tretment. Therefore pure f-brass
with 47% of zino (in the structure of which were neither an
a- nor a PB-phase) was produced. Of this alloy cast and rolled

: plates (5 « 25 « 100 mm) were produced, heated to 600° for 2,5

card 1/3 minutes,; and quenched in water. The cast as well as the rolled

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6"
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N 50V/20-121-1-24/55
On the Behaviour of B-Brass Plates Subjected to Cycliec Thermal Treatment

A Plates of B-brass after a different number of Y :les becanme

\‘ much shorter, thicker, and partly also wider. There was no

‘ essential difference in the behaviour of the cast and of t he
rolled plateg. A decrease in surface on occasion of the eyclic

in the case of increasing zinc content (above 38-39%) changes,
according to the obtained data, as g consequence of gll prop-
erties of the f-phase oceurring in the structure. This B-phase
hag a cubic vo ume-centered lattice. There are 2 figures and

1 reference, | ., which is Soviet,

ASSOCIATION: Moskovskiy institut tsvetnykh metallov i zolota im. M. I,
Kalinina (Moscow Institute of Nonferrous Metals and Gold imeni
M. I. Kalinin)

SUBMITTED: April 2, 1958

Card 2/3
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50v/20-121-1-24/55

On the Behaviour of g
hermal Treatment

-Brass Plates Subjected to Cyclic T

.o Pha :

Caxd 3/3
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BOCHVAR, A.A., akedemik, red.; YEMEL'YANOV, V.S., red,; ZVEREV, G.Ll., red,
toma; IVANOV, A.N., red, toma; SOKURSKIY, Yu.N., red. toma; STER-
LIN, Ya.M., rad. toma; mm, V.V., l‘ed.; PCHEmeA, G-Mc,
red,; MAZEL!, Ye.I., tokhn. red,

[Transactions of the International Conference On The Peaceful Uses
of Atomic Energy] Trudy Vtoroy mezhdunarodnoy konferentsii po mir-
nomu ispol'zovaniyu atomnoy emergii, 2d, Geneva, 1958, Isbrannye
Doklady inos rannykh uchenykh, Moskva, Izd-vo Glav, uprav, po ispol'=
zovaniiu atomnoi emerg. pri Sovete Ministrov SSSR. Vol.6. [Nuclear
fuel apd ractor materiels] IAdernos goriuchee i reaktornye materialy.
Pod obshchei red. A.A.Bochvara i Emel'ianova V.S. 1959. 702 p.

(MIRA 14:10)
1, International Conference on The Peaceful Uses of Atomic Energy.

24, Gensva, 1958. 2, Chlen-korrespondent AN SSSR (for Yemel'yanov).
(Nuclear fuels) (Nuclear reactors——Materials)
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169100 o . BOV/180-59-5-8/37

AUTHORS: M‘_‘ Zuykowa i R88" (Moscow)

TITLB: On tho Reason for the Different Behaviour of Cubic
~ Metals in Cyclic Thermal Treatment g

PERIODICAL: Izvestiya Akademil nauvk 838R,0tdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1959,Er 5, pp 5456 (USER)

ABSTRACT: In order to elucidate the role of deformation in the core,
investigations of the cyclic thermal treatment (s.t.t.)
effect were carried out on eylindrical p-brass specimens
with bores drilled along their length (curve 2, Fig 1).

In order to ensure uniform cooling conditions as compared
with a solid cylinder (curve 1), the ends of the drilled
Specimens were welded up. As the number of ocycles is
increased the change in 3ign of the effect is associated
with recrystallization and possibly oxidation. In g-brass
Tecrystallization takes place under the influence of
¢.t.t. which leads to a considerable grain growth after
approximately 140 cycles between 600 and 20 °C for the
8olid cylinder (curve 1), which coincides with the
beginning of strong contraction of the Specimen along its
Card length, Simmltaneously as the number of cycles increases
1/3 the oxide film thickens. In subsequent investigations vy//
plates of p-brass (5 x 25 x 100 mm) were subjected to

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6"
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677986
S0V/180-59-5-8/37
On the Reason for the Different Behaviour of Cubic Metals in Cyelic
Thermal Treatment

c.t.t. in different temperature ranges with the aim of
lowering the yield point of the metal in the surface
layers of the specimen and thus to decrease the ratio of
U3 1in the extended and compressed zones., A lowering in
¥ield point in the surfage layer at the starting point of
cooling was attained by raising the temperature of the
tooling medium, In Fig 2 the change in length of the
Specimen in percent after 100 cycles between 600 and 20°C
with cooling in oil is shown by point 1, with cooling in
01l heated to 100 ©C by point 2, and the change in length
c¢f the specimens cooled in potassium nitrate maintained
at 200 and 400 °C by points 3 and I respectively, The
small difference in cooling rate between points 1 and 2
did not exert a noticeable influence on the e.t.t. effect.
The c.t.t. effect for B-brass at a constant temperature
drop of the media (4000C) is shown in Pig 3, Hence the
considerable lowering in Yield stress of p-brass in its
Card surfage layers at a minimum cyoclic temperature of 200 ©C
,?; (Ref 6), i.e. a decrease in the relationship between the
= Yield stresses of the extended and contracted zones, pr/(

'
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S0V/180-59-5-3/37
On the Reason for the Different Behaviour of Cubie Metals in
Cyeclie Thermal Treatment

causes tensional plastic deformation of sufficient
magnitude to lead to a general elongation of the
Specimen similar to that met with in metals with a
face-centred cubic lattice.{ As could be expected
from the point of view o the above assumptions, a
. ¢.t.t, of aluminium plates under similar conditions
Card did not result in a change of sign of the effect,

3/
3 There are 3 figures and 9 Soviet references, /
SUBMITTED:  June 18, 1959
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© SPI2R 0 : S0v/180-59-6-
AUTHORS: Novikov, T.I., and Kholmyanskiy, V.4,
. (HoScow)wampmay - ; Bl
TITLE: Dimensional Changes- in Flat Specimens of Alloys of the
Cu-Ni®Bystem due to’Gyclic Temperature Fluctuations

PERIODICAL: Izvestiya Akademii nauk 9SSR,0tdeleniye tekhnicheskikh
nsuk, Metallurgiya,l toplivo, 1959,Nr 6, pp 21-23 (USSR)

ABSTRACT: It has been shown (Ref 1) that specimens of metals,
characterized by-cubic-crystal lattice'’and, consequently,
being. isotropic in respect of the thermal expansion, may
novertheless undergo an irreversible change of thelr
dimensions when subjected to cyclic thermel treatment;
the magnitude of these changes, which are an accumulative
effect of plastic deformation*due to thermal stresses,
should depend on the ratio bDetween the magnitude of these
siresses and the yield point of the alloy; since the
mechanical properties and those physical characteristics
upon which depends .the magnitude of thermal stresses,

- change with the composition of the allgy,, it follows that,
Card 811 other factors being equal, the thermally induced
dimensidnal -changes of alloys of a given system should b:y//,

Bachvar, A.A;

a' function of the composition of these alloys, gnd the
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- _ S0V/180-59-6-4/31
Dimensional Changes in Flat 8pecimens of Alloys of the Cu-Ni 8ystem

Que to Cyclic Temperature Fluctuations

object of the present investigation was to study this
relationship in the alloys of the Cu-Ni system. The
experimental specimens, in the form of flat strips
measuring 100 x 20 x 3 mm, were cut from cold-rolled
sheet, One heat treatment cycle consisted in holding the
Specimen at the test temperature for 7 min and water
nenching. The length of the specimens was measured
with accuracy of 0.1 mm) after 25, 50, and 75 eyeles.
The results of the first series of experiments, in which
all specimens wers quenched from 750 ©C, are reproduced
in Fig 1, where the increase in length of the specimen
(D€, £) 1is plotted against the number, n, of the heat-
treating cycles for the Ni, 25% Cu-Ni, 50% Cu-Ni,
75% Cu-Ni, and Cu specimens (curves 1-5, respectively).
It-will be seen that in each case O¢  Increased linearly
Card vlth n, The results of the next series of experiments
2/l are plotted in Pig 23, where A¢ (after 75 cyeles) is
Plotted against the composition of the alloy for
syecimens quenched from 750 °C (curve 1) and from a
temperature 180 °C higher than the recrystallization Lf//
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Dimensional Changes in Flat Specimens of Alloys of the Cu~Ni S8ystem
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temperature of the alloy of a glven composition (curve 2};
graph a in Fig 2 shows the constitution diagram of the
Cu-Ni system; graph -6 shows the com oSition dependence
of the recrystallization temperature ?00); the curve
shown in graph 8. illustrates the concentration
dependence of 9/k, calculated from the Timoshenko
formula. ¢ = k¥ Ea/A(1 — ), where o 1is thermal stress
in the elastic deformatibn zZoney - @ is the linear
coefficient of thermal expansion, E 1is Young's modulus,
A is heat,conductivity, is ﬁoisson ratio, - k is
proportionality coefficient. Finally, graph 2 shows
the concentration dependence of hardness (kg/mm2) of the
Cu-Ni alloys. Analysis of the obtained results,
considered in conjunction with the data i1llustrated in
Figs 21,6 ,4, 2 led the authors to the conclusion that
the effect of the ‘composition of a solid Solution on the
magnitude of the thermally induced, permanent
dimensional changes, can be qualitatively interpreted in
terms of the concentration dependence of the physical and
machanical properties of the alloys,
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Dimensional Changes in Flat Speocimens of Alloys of the Cu-Ni System B

due to Cyslio Temperature Fluctuations

There are 2 figures and 3 Soviet referencss, q///
SUBMITTED: June 29, 1959
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P> PHASE I BOOK EXPLOITATION SOV/3602

Akademlya nauk SSSR. Institut metallurgii

Issledovaniye splavov t;vetnykh metallov; sbornik 2 (Analysis of Nonferrous
Metal Alloys; Collection of Articles, [No.] 2) Moscow, Izd-vo AN SSSR,
1960. 204 p. Errata slip inserted. 2,800 copies printed.

Ed.: I.A. Oding, Corresponding Member, USSR Academy of Sciences; Ed. of
Publishing House: V.S. Rzheznikov; Tech. Ed.: T.P. Polenova; Editorial
Board: A.A. Bochvar, Academician; M.Ye® Drits, Candidate of Technical
Sciences (Deputy Resp. Ed.); M.V, Zakharov; Professor, Doctor of Tech-
nicel Sciences; E.S. Kadaner, Candidate of Technical Sciences (Resp.
Secretary); A.M. Korol'kov, Doctor of Technical Sciences; M.V. Mal'tsev
Professor, Doctor of Technical Sciences; and Z.A. Sviderskaya, Candidate
of Technical Sciences,

PURPOSE: This collection of articles is intended for workers in scientific
research institutes, metal and machine works, for teaching personnel,
and for students attending schools of higher education.
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Analysis of Nonferrous {Cont.) S0V/3602

COVERAGE: This is the second volume in a series of works on nonferrous and light-
metal alloys prepared by the Institut metallurgii imeni A.A. Baykova AN SSSR
(Institute of Metallurgy imeni A.A. Baykov of the Academy of Sciences USSR),
and the Moskovskiy institut tsvetnykh metallov i zolota imeni M.I. Kelinine
(Moscow Institute of Nonferrous Metals and Gold imeni M.I. Kalinin). The prob-
lems discussed concern the casting and physical metallurgy of nonferrous alloys.
Tone effect of alloying and deformation on the properties of various alloys,
and the problems connected with the study of the casting properties and with
the plotting of phase diagrams for nonferrous alloys are discussed. No per-
sonalities are mentioned. References accompany most of the articles.

TABLE OF CONTENTS:

JBochvar, A.A., and Z.A. Sviderskaya. Study of Softening Processes in Fusible
Eutectic Alloys

Zakharov, M.V, Indices of Mechanical Properties of Alloys at Elevated
Temperatures

Card 2/6
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Kishkin, S.T., and G.P. Benediktova. The Behavior of Alloys in Contact
With Sodilp 19

Drits, M.Ye., Z.A. Sviderskaya, and E.S. Kadaner. The Effect of Silicon
on the Properties of the D16 Alloy at Room Temperature and et Elevated
Temperatures 24

Drits, M.Ye., Z.A. Sviderskaya, A.A. Vashchenko, and E.S. Kadaner. Com~-
parative Study of Heat Strength of the Magnesium Alloys MA8 and MA9 30

3ochvar, 0.S., and V.V. Luk'yanenko. The Effect of a Repeated Heat Treat-
ment on the Mechanical Properties of D16 Alloy at Room Temperature and
Elevated Temperatures - 33

Belov, A.F. The Utilization of Bonds Developing Between Adjoining Metal

Surfaces in Pressure Treatment 43
Kozlovskaya, V.P. The Nature of the Effect in Aluminum Alloys 57
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Sviderskaya, Z.A., M.Ye. Drits, A.A. Vashchenko, and L.L. Rokhlin.
The Effect of Cold Deformation on the Properties of Some Aluminum
AMlloys Hardened by Heat Treatment 67

Livanov, V.A., T.N. Golokhmatova, and G.A. Pastukhova. The Application
of High-T.emperature Homogenization in the Extrusion of Large Aluminum-
AMloy Shapes = e

Sviderskaya, Z.A., and L.L. Rokhlin. The Effect of Cold Deformation on
the Mechanical Properties the Alloy Aluminum + 1.5% Mg~Si Under Different

Conditions of Aging 84

Smiryagin, A.P., 0.S. Kvurt, and I.P. Arkhipov. Recrystallization of

Commercial Titanium 92

Leyner, D.I., and Ye.I. Krupnikova-Perlina. Nucleation and Growth of

Copper and Cupronickel Crystals During Recrystallization 96
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Shpichinetskiy, Ye.S., and I.I. Novikov. Brittleness in Nickel as Re-
lated to Retrograde Fusion of Grain Boundaries 101
Petrov, D.A., and V.A. Kolchev. Use of the Method of Extracting the
Solid Phase From an Alloy in Plotting Phase Diagrams 104
Drits, M.Ye., M.V. Mal'tsev, Ye.M. Padezhnova, and G.M. Bordina. Study
of the Alloys Within the Ternary System Mg - Th - kn 114
Korol'kov, A.M., and A.A. Bychkova. Surface Tension of Metals and
Alloys 122
Spasskiy, A.G. The Growth of Individual Crystals in Nonferrous Metal
Castings 135
Akimova, K.I., and Yu.A. Otradinskiy. Calcium Losses in the BK Bear-
ing Alloy After Repeated Remelting 140
Sharov, M.V., and Ye.L. Bibikov, The Development of Porosity in Mag-
nesium-Alloy Castings 145
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Kubichek, L., and }I.V. Mal'tsev. Modification of the B-Phase in
Al - Yg Alloys 165

Sevitskiy, Ye.M., V.V. Baron and Zu.V. Yefimov. The Effect of Im-
purities on the Mechanical Properties of Carbon<Reduced Vanadium 177

Zekharov, M.V,, Yu,D. Chistyakov, I.G. Bazhbeuk-lielikova , and

S.N, Tseytlin, “earching for New Copper Alloys for Goldlike Metal-~

lizing of Glass 184
Gurevich, S.Ye. Estimating the Cyclic Strength of Bearing Alloys 189
Portnoy, K.I. Properties of Boride-Base and Other Refractory Materials 197
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) 8/135/60/000/010/001/015
123500 2K A006/A001 :
AUTHORS: Bochvar, A, A,, Academician, AS USSR, Rykalin, N, N., Corresponding
Member o? i§ &SSR, Prokhorov, N, N,, Professor, Doctor of Technical
Sciences, Novikov, I, I,, Candidate of Technical Sciences, Movchan, .
; B, A,, Candidate of Technical Solences '
f TITLE: On the Problem of "Hot" (nggtallization{KCraoks 1}4 bk(/
. PERIODICAL: Svarochnoye proizvodstvo, 1960, No. 10, pp. 3-4

TEXT: Information is given on results of investigations made by various
authors on the technological strength of metal against hot orack formation., The
following basic points in the problem of crystallization cracks are stated: »
1. In analyzing the technological streagth, two main peculiarities of the
coniitions in which this strength manifests itself during welding and casting
proocesses must be taken into account: a) the technological strength appears
during the cooling of the work when phase transformations in the metal and
structural changes take place, b) the technological strength manifests itself
T under conditions of mutually equilibrated stresses, i, e. when stresses in the
zones of local changes in the specific volume of the cooling-metal are balanced
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_ 8/135/60/000/010/001/015
On the Problem of "Hot" (Crystallization) Cracks A006/8001

by stresses arising. in theé adjacent zones, 2, Crystallizatlon cracks arise in

the orystallization range of the metal and may develop in the solid state during
cooling, A sharply pronounced drop of ductility of the alloys, named the tempera-
ture range of brittleness, is observed in the "effective" orystallization range,

The basic mechanism of plastic deformation in the liquid-solid state consists

in the mutual displacement of crystallites, The upper limit of the "effective" V>(/
crystallization range is the temperature of interlacing and coalescence of the \
dencrites; its lower limit is the temperature range of brittleness, When

passing through this range, the deformation mechanism changes abruptly and

plastic deformation of the crystallites develops intensively together with
interecrystallite displacement. 3. The theory of the technological strength in
welding and casting must be based on the comparison of processes of deformation

and changes in ductility, The notion that the alloys are not duotile in solid-
liquid state is not correct, The alloy being in solid-liquid state has, within

the temperature range of brittleness, a ductility which is characterized by

small values of relative elongation, It was experimentally established that

the relative elongation of the alloy in the "effeotive" orystallization range

was commensurable with the deformation in this zone, It is precissly the

ductility of alloys in solid-liquld state that ensures the technological strength
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5/135/60/000/010/001/015
On the Problem of "Hot" (Crystallization) Cracks A0O6/A001

in welding and casting, and data on the ductility of the alloys in this state

permit the ev#luation of their technological strength., 4. The technological
strength reserve in casting or welding depends on the correlation between the
tenmperature range of brittleness, ductility in this range, and the intensity of ;
elastic-plastic deformation increasing with dropping temperature. All these X
three values must be considered when evaluating the strength reserve,

5. Changes in crack sensitivity can be determined by one of the charasteristics

if the two others remain constant. 6. Cracks in casting may be filled up by
hydrostatic pressure and capillary forces., 7. Factors determining the tempersa-

ture range of brittleness ductility and the deformation rate are enumerated,

Card 3/3

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6

20292

[.2%00 5/128/60/000/010/003/003
A133/4133

AUTHORS: Rochvar, A. A., Rykalin, N. N., Prokhorov, N. N.,
Novikov, I. I., Movchan, V. A.

TITLE: On the problem of hot (crystallization) cracks
during casting and welding

PERIODICAL: Liteynoye proizvodstvo, no 10, 1960, 47

TELT: Based on the mass of experimental material which has
been accumulated hitherto, the authors present some generalized
gunvey on the problem of hot cracks originating during casting and
we.ding. They point out that, when the technological strength 1is \X
analyzed, two peculiarities have to be taken into account: a) the
technoiogical strength develops during the cooling process, b) the
technological strength develops under conditions of mutually bal-
anced stresses. They deny the possibilities of experimentally de-
termining the elastic and plastic deformation of the metal during
welding or casting by measuring the component being cast or welded.
Then the authors emphasize that hot-cracks originate during the
Card 1/4
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5/128/60/000/010/003/003
On the problem of ... A133/A133

metsl crystallization interval and can develop during the metal
cooling in the solid state. In the "effective™ crystallization
interval a sharp dip of the alloy plasticity can be observed, which
the authors call temperature interval of brittleness. The upper
bourdary of the "effective" crystallization interval is the tem-
pereature at which dendrites interlace and intergrow in the crystal-
line skeleton. The lower boundary of the "effective" crystalliza-
tion interval is the temperature of the actual solidus. At this
peint the mechanism of metal deformation changes abruptly: the
plastic deformation of the crystallites themselves intensively
develops together with intercrystalline displacements. The authors
point out that the idea of alloys in the solid-liquid state not
possessing plasticity is unfounded. This would lead to the conclu-
sion that hot cracks are inevitable during welding and casting,
which is not the case. Next the authors state that the technologi-
cal stength reserve of castings and welds depend on the interrela-
tion of three characteristic features: temperature interval of

brittleness, plasticity in this interval and the intensity of
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S/128/60/000/010/003/003
On the problem of ... A133/A133

growth of elastic-plastic deformation as far as the temperature
decreases, i. e. the deformation rate. It is maintained that the
technological strength reserve can be quantitatively rated neither
by the magnitude of the temperature interval of brittleness, nor
by the magnitude of relative elongation in this interval, nor by -
the deformation rate, each taken separately. Thus the direction of
variation of hot-shortness can in the first approximation only be
determined by the variation of one of the three above-mentioned
factors if the two others remain unchanged. Cracks originating in
castings can be filled with molten metal under the effect of hydro-
static pressure and capillary forces. The magnitude of the tempera-
ture interval of brittleness is determined by the chemical composi-
tion of the alloy, the content of additives located along the grain
boundaries, dendritic liquation, dimensions and shape of crystal-
lites, rate of cooling and deformation. Tne plasticity of the al-
loy in the"effective" crystallization interval is determined by
the following factors: ratio of solid %o liquid phase volume, di-
mensions and shape of crystallites and kind of distribution of the
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5/128/60/000/010/003/003
On the problem of ... A33/A133 ‘

liquid phase, chemical and structural micro-nonhomogeneity, rate
of deformation. The rate of deformation is determined by the ther-
mal coefficient of linear contraction, the rigidity of the welding
joint or yielding of the linear shape, kind of temperature dis-
tributiion determining the degree of deformation concentration and
also by the deformation of the parts being cast or welded. Iength
and width of cracks cannot serve as measure of resistance of the
metal against the formation of hot cracks. The authors conclude
by stating that the difference between the minimum relative elon-
gation in the "effective" crystallization interval and the magni-
tude of free temperature deformation (linear shrinkage) at the
temperature of this minimum can be used as quantitative character-
istic of the resistance of metal to the origination of hot cracks.
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AUTHORS:
TITLE:

PERIODICAL:

ABSTRACT:

Card 1/8

SOV/89-8-2-3/30

Bochvar, A. A., Sergeyev, G. Ya., Davydov, V. A.
—_— ,

Deformations of Uranium Subjected Simultanecusly to
Thermal Cycles and Tensile Stresses

Atomnaya energlya, 1960, Vol 8, Nr 2, pp 112-116
(USSR) :

Method of Investigation. Figure 1 represents the special
device operating under vacuum of the order of 1072 mm Hg.,
Temperature control was automatic and the residual de-
formation of uraniun was studied by measuring the size
of' the samples after (1) the cyclic thermal treatment
without outside stresses (a freely hanging specimen

of small weight); (2) creep investigation at the
maxlmum cycle temperature for intervals of time

equal to the cycling time in the next part; and (3)
cycling thermal treatment with tensile stresses equal
to those in part (2). Sample temperatures were
measured at three points by means of thermocouple
velded to it. The temperature drop across the sample
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Deformations of Uranium Subjected 77238

Simultaneously to Thermal Cycles and sSov/89-8-2-3/30

Tensile Stresses
was between 5 and 10° C. Under investigation were
sampies of granular cheet uranium (rolled in the @ -
phase region), and uranium annealed in the 7Y -phase
region (randomly oriented cryatals). All samples wvere
flat, of an overall length of 100 mm (working length,
40 mm; width, 8 mm). Thickness of the samples A, B,
C was 2.3, 2.2, and 3.2 mm respectively. Samples Cut
Across the Direction of Roll. Tables 1 and 2 summarize
all the results obtained from the cross-cut samples.
Samples Cut Along the Direction of Roll., Results are
summarized in Table 3., Samples With Random Orienta-
tions of Crystallites. (See Table 4.) One sees
in all cases that in the case of simultaneous
influence of eyclic thermal treatment and tensile
stress there is a considerable increase of the length
svariation of the samples compared to the creep caused
by simple tension. This happens even in cases when
the stress effect and that due to the thermal cycling
are Rf ogposite sign. There are 4 tables; 5 figures;

re 1 S. The -U.K.

and erences, Soviet, 2 U.K.,
and U.S. references are: A. McIntosh, T. Heal, Paper
Card 2/8 Nr 49 Submitted by Great Britain to the second Intern.
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geformation of Uranium Subjected 77238
imultaneously to Thermal Cycles and S0v/89-8-2-
Tensile Strasses 7% /30

To THe
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Fig. 1. Diagram of the device: (1) sample (2) molyb-
Card 3/8 denum heater; (3) load; (4) 1liquid nitrogen trap.
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77238, SOV/89-8-2-3/30

Table 1. Relatlonship between constant applied stress
and residual deformation of uranium during cyclic
thermal treatment and after creep tests ?samples
out crosswise to_the direction of rolling
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TREATHENT APPLIED AFIER o cpurs N rpE

RS G | WrzRvaL  Ito~530° ct W/Wq:_.ﬂ’ﬂﬂé
A o

2
kg fomae Yite | Y mme | & S | G| 24 #m

SANPLE B, Rowt£D

2.2

4 0 -0. 32 -0,
AT 300° € Wi { % 7935 4

bo % RepocrzeN +l67 | 52 | +ta/

SMLE ™ pared 4T A ,
300° C‘ wi 7% &£ || 0. 34/ -0.5 -2 - - -
- overod 1,25 36 119 +9 § 27 to sy | +4/

SIHE i ANRIE { 0 19 -0 | -1 - | —-| =
A j7;1 PR 24 L 12| 4o #2.6 | 145 | 37 | roof | f0.2
¥ vale THE L5 W, coows  TIE o A .
Vb TER avted 3 g THS IS THE THE DUt WAH Stupes sand a7

Card 4/8 TRHPERATURES HI6HER C / »
. X3 RESIpUAL mefﬂw’@,‘:’ %Aﬁwﬁfﬂ %Sﬁlo Azfp(;xwﬁ'oﬂLc 25"

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6
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_Table 2. Relationship between constant applied stress
and residual deformation of rolled uranium during
cyclic thermal treatment and after creep tests
(samples cut crosswise to the direction of rolling),
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77238, 50V/89-8-2-3/30

Table 3. Relationship between the constant applied
stress and the residual deformation of the rolled
uranium during cyclic thermal treatment and after,

creep tests (Samples cut along the direction of rolling).

job‘swf y KES/peAL .52’6%’4;////0/1/ o= GLes
PED FEE  jo  CHiES EIEL  CRsEF  TESTS AT S30°C
TREATHANT \prss & | _me g M5t | (wimbor migmar__clyss W
t’q/r/w' A/mmr , L/ A L, atm § %o
MELT f3 0 0.33 o f - —
PoLLed AT }mc o f 0.8 | 2/ 0./ 0 25
wWiry  dof| | 20 .94 2.6 Q72 4
PEOVCTTO N 3.0 é 3/ /5 ¥ /2 2.0
40 | 2675L (i § 3,92 7

¥ HEATING TINE [~ MK, oo
H TESTS oD //// 4657 & THE AW

Card 6/8

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6

CWSTINT , ' : .
TRATHA T ACPLED s KES/DUge  Z00icamon o= Clps s

~ <}
g;’f‘/fm AN 22 ./Vaﬁg %] 'j;,ff’ Cc'(’(fjp 7z s 5
. SWE < Abymm | & % Al S, 55
ﬁﬁf;;g" ,{’gwf ¢ to7 | +og —
iy Lo | t16 | roy -
47’{‘(0"( Vit 2.7 :— /22 305 +0, /2. 70,25
3 257 | Féz7 | ps'ig 7;0'03;

Y Hens mE 3 oy
. CHLE ) CHNE T )y T

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6

R

Deformation of Uranium Subjected 77238

Simultaneously to Thermal Cycles and -8-2-
Tensile Stresses ¥ 50v/89-8-2-3/30

Conf. for Peaceful Use of Atomic Energy (CGeneva, 1958);
R. Nichols, Nucl. Engng, 2, Nr 18, 355 (§957); T )i
Roberts, A. Cotrell, Philos. Mag., 1, 711 (1956).

SUBMITTED: October 8, 1959
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N 5/180/61/000/005/009/018
-1 E073/E335 :
AUTHORS: _Bochvar, A.A., Koroltkov, G.A. and Novikov, IX.I.
(Moscow
TITLE: Influence of cyclic temperature changes on the

impact strength and structure of stainless chromium-
nickel steel

PERIODICAL: Alkademiya naulc SSSR. Izvestiya. Otdeleniye
tekhnicheskikh nauk, Metallurgiya i toplivo.
Moo 5, 1961’ ppn 73 - 7’*

TEXT: The authors have investigated the influence of
thermal cxcling (up to 775 cycles) in the temperature range

700 - 20 “C (water) and 650 - 20 °c (vater) on the impact
strength and the structure of the steel [X\§HAT (1Kh18N9T).

The steel contained 0.09% C, 18.7% Cr and 8.9% Ni. Specimens
10 x 10 x 55 mm were subjected to thermal cycling on auto-
matically operating equipment. Two Specimens were Placed
vertically, one on top of the other, in a nichrome boat which
was suspended in a tubular furnace; over a length of 200 mm
the temperature gradient did not exceed 3 - & °C. The duration
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of the cycle (heating 8 min, quenching about 1.5 min) was
chosen to ensure full heating of the specimens in the
furnace and their complete cooling in water. Thermal cycling
between 650 and 20 °C led to a drop in the impact strength

from the initial value of 30 kgm/cm2 to 22 lcgm/cm2 after about .
750 cycles; the decrease is more pronounced during the first J/
100 thermal cycles than during the subsequent thermal cycling.

The thermal cycling did not lead to any appreciable increase

in the length of the specimens. Data on the drop in impact

strength as a result of long-run holding at 650 and 700 °C

are quoted from the work of H.W, Kirkly and J.I. Morley

(Ref. 5 - Iron and Steel Inst., Spec. rep., 1959, no. 64).

The authors of this paper carried out experiments with the aim

of comparing the effect of isothermal annealing with that of

thermal cycling on the impact strengthi. In the initial state

the specimens had impact-strength values of 25.3 and

25.6 kgn/cm®, After 54%0 thermal cycles (700 - 20 °c - water)

the impact strength dropped to 7.0 and 10.4 kgm/cmaa
Card 2/4
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respectively; after isothermal soaking at 700 °c for 100 hours

the impact-strength values were 18.8 and 19.6 kgm/cm29
respectively. During the thermal cycling the total resistance
of the specimens in the furnace was about 72 hours. Micro-
scopic analysis did not reveal any appreciable structural

changes caused by the thermal cycling. Magnetic analysis showed
that the thermal cycling increased the quantity of the ferro-
magnetic a-phase considerably more strongly than isothermal
ammealing. The pulling-force values determined on magnetic
scales in the initial state after soaking at 700 °C for 100 hours
and after 540 thermal cycles (700 - 20 °C) were in the following
ratios: 1; 1.3; 1.9. This effect was still more pronounced OK/
when the core of the specimens was drilled out. The results
indicate that the formation of the a-phase under the effect

of thermal cycling is most intensive in the surface layers of
the specimen. In these short microcracks were detected which,
with increasing number of cycles, developed into macroscopic

cracks. Acknowledgments are expressed to A.A. Ivanov for
carrying out magnetic tests for investigations.
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There are 1 figure. 1 table and 5 references: &4 Soviet~bloc
and 1 non~Soviet-bloc (quoted in the text). \){

SUBMITTED: October 22, 1960
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Al.210 8/659/61/007/000/001/044

D217/D303
18- €200 egas 2409
AUTHORS: .Egcggﬁgg A.A., Sergeyev, G.Ya., Davydov, V.A., and
Znhul'kova, A.A.

TITLE: Influence of cyclic heat treatment under a constantly
applied load on the dimensional stability of metals

and alloys

SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledova-
niya po zharoprochnym splavam; V. 7, 1961, 3 - 10

TEXT: Flat specimens of identical shape, and overall length 100 mm
(1ength of working portion 40 mm, width 8 mm, thickness 2 mm), made
from uranium, aluminum, zinc and from copper-zinc alloys of diffe-
rent compositions, were used for the investigation. The uranium spe:
cimens were tested without protection against oxidation, heating
being carried out in air and quenching in water. The specimens wers
subjected to cyclic heat treatment in the temperature ranges 180
5500C and 490 - 72Q°C for uranium 20 - 4000C¢ for aluminum, 20 - 300
OC for zinc and 20 - 600°C for copper-zinc alloys. The temperatures
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of specimens were controlled at these points by means of thermocoup-
les welded onto the specimens. The magnitude of the residual defor-
mation of the specimens was determined (1) after cyclic heat treat~
ment without application of external load; (2) after cyeclic heat
treatment with application of a tensile load during the heat treat-
ment cycle; (3) after creep tests at a temperature equal to the up-
per temperature of the cycle. The duration of the latter tests was
that of the full period of the heat treatment cycle, multiplied by
the number of cycles (the load during cyclic thermal treatment under
load and in the creep tests being identical). Texturized uranium
rolled in the a-phase region and untexturized uranium annealed in
the y-phase region and quenched from the p-phase region, were tes-
ted. Specimens of texturized uranium were cut along the direction

of rolling and at right angles to it. It was found that a=z the re-
sult of applying a small tensile load to uranium, aluminum, zinc,

a and B brass during cyclic heat treatment, a considerable residual
deformation developed; this exceeded the total deformation due to
creep and cyclic heat treatment without application of load, by a
considerable extent. Cyclic thermal treatment of transfer specimens )«

Card 2/4
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of texturized uranium sheet in the a-phase temperature range; and
also of p-brass, in the absence of tensile load causes a shortening
of the specimens, and on application of a small external tensile
load it leads to a considerable elongation in the direction of the
acting force. As a result of cyclic thermal treatment of uranium at
a constant load, the residual plastic deformation on passing throuwgh
the a = § phase transformation point is greater than deformation as
a result of cyclic thermal treatment within the a-region. In a + 8
brass the residual deformation brought about as a result of testing
for creep only, considerably exceeds the deformation under the in-
fluence of cyclic thermal treatment with a constantly applied load.
The cahange in dimensions of the specimens is in the direction of
the action of the externally applied load. The considerable change
in the magnitude of residual deformation and even in the sign of
deformation as a result of the action of small stresses, applied to
the specimen during oyclioc thermal treatment, is due, in the au-
thors' view, to the fact that on applying a constant tensile load
to a specimen submitted to cyclic thermal treatment; the initial
stage of the first period of creep, in which the material exhidits
8 héghjr rate of deformation, is repeated; this is also promoted .y )(
ard /4

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205720009-6

s/65761/oo7/ooo/oo1/044
Influence of cyclic heat ... D217/D303

the great mobility of atoms at points in the thermal cycle during
which temperature gradients and stresses exist, end also on passing
through the a = f phase transformation point. There are 12 figures;
and 7 references: 4 Soviet-bloc and 3 non-Soviet-bloc. The referen-
ces to the English-language publications read as follows: A.H. Cott-
rell, Met. Rev., 1, 1956; A.C. Roberts, and A.H, Cottrell, FPhil.
Mag., 1, 18, 1956; R.VW. Nichols, Nuclear eng., ¢, 18, 1957,
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_ BOCHVAR, A.A.; BELYAYEV, A,I.; PAVLOV, I.M,; PLAKSIN, I.N.; CHIZHIXOV,
D.M.; PERLIN, I.L.

Petr Stepanovich Istomin; on his 80th birthday. Izv, vys. ucheb,

zav.; tsvet. met. 4 no.4:161-163 ‘61, (MIRA 14:8)
. (Iatomin, Petr Stepanovich, 1881-)
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TUMANOV, A.T., zasluzhenhnyy deyatel®! nauki i tekhniki RSFSR;
DAVIDENKOV 'y V.V, ’ akademik; SERENSEN y S.V. ’ akademik:
KURDYUMOV 9 G.V. Y akademik; W&kademik H
KISHKIN, S.T.; ZAYMOVSKIY, 4.5.; SHCHPaPCV, N.P., prof.;
KUDRYAVTSEV, I.V., prof.; VITMAN, F.F., prof.; KISHKINA,
S.1.y prof,

IAkov Borisovich Fridman; on the fiftieth anniversary:of his
birth. Zav.lab. 27 n0.7:919-920 '61. (MIRA 24:7)

1. Akademiya nauk USSR (for Davidenk~v, Serensen). 2. Chleny-
korrespondenty Akademii nauk*S8SSR (for Kishkin, Zaymovskiy).
- (Fridman, IAkov Borisovich, 1911-)
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AUTHORS: Bochvar, A.A., Sviderskaya, Z.A., Lazarev, G.P.
TITLE: Effect of the purity of the parent metal on the heat-resistance of an alloy.

SOURCE: Akademiya nauk 55SR. Institut metallurgii. Issledovaniye splavov
tsvetnykh metallov. ne. 3. 1962, 5-11.

TEXT: Earlier investigations of the senior author and others (Akad. n. SSSR,
Otd. tekhn. nauk, no.2, 1954, 42-45 and 46-51) have shown that the heat-resistance
of an alloy can be either enhanced or lowered by identical impurities present in
different proportion, depending on whether the solidus T is raised or lowered by
the predominant impurity. Matters become yet more complicated when the impuri-
ties form readily fusible components in the alloy and reduce the solidus T sharply,
whereupon some of the heat-resistance (HR) characteristics, such as the long-term
hardness, on which the properties of thin boundary layers have little effect, may
not be altered, whereas the fundamental HR characteristics (long-term stress-
rupture limit and fracture time at a given tensile stress) may be reduced to a mere
fraction. The present paper describes tests intended to clarify the effect of impuri-
ties on the HR of the parent metal, in which two series of Al-Cu alloys were pre-
pared: Series I based on 99.99% pure Al and Series II based on ordinary technical

-
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Al (99.7% Al, 0.11% Fe, 0.13%Si). Two sets of HR tests were made: (1) Long-term
hardness {LTH) was determined by 1-hr loading of a 10-mm diam steel ball under

a 100-kg load at 300°C; (2) stress-rupture strength (SRS) was determined by the
failure time under a 1.5-kg/mm® stress at 300°, The tests were preceded by
100-hr soaking at test T. In both tests the technical-Al alloy was found to be signi-
ficantly stronger than the pure-Al alloy. The effects of an introduction of Cu were
overshadowed by those of the Fe and Si, since the latter affect the structure of the
alloy and the recrystallization processes therein. Metallographic observations are
reported and depicted photographically. Specimens cast onto a cold plate exhibited
a dendritic structure which became more sharply defined as the amount of impurities
increased. Also, the purer Al (99.99% and 99,999%) develops two mutually inter-
secting networks of crystallite boundaries, whereas the 99.7% Al manifests only a
single such network. Although the cooling of the cast metal proceeded very quickly,
the recrystallization occurred extremely fast (of the order of 1 mm/sec) in the
purest Al, but appeared to be effectively inhibited by even a 0.3% total of impurities.
It was thus postulated that the changes in heat-resistance were somehow related to
the recrystallization process. Tests with casting done on a plate . heated to 300°C
did not effect any noticeable development of the recrystallization process in the
99.7% Al, but accelerated it appreciably in the 99.999% Al., Casting of two Al-Cu
alloys on a cold plate produced practically identical single-network structures, but

Card 2/3 _ ) o
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casting on a plate heated to 300°C resulted in a single network in the alloy based on o
99.7% Al, but two intersecting networks in the alloy based on 99.99% Al. Gonclusion:
0.3% Fe-Si impurities improve the heat-resistance of technical Al more than 4% Cu
in high-purity Al. It could be reasoned that, since diffusion processes during recrys= ‘
tallization and creep develop especially intensively along the boundaries of the sub-
divisions of a structure, an increase in the number of grains and subgrains (total"
boundary surface) would increase the creep (decrease heat- resistance)., Actually,

" however, the zomminution of the dendritic structure accompanying an increase in

- impurities_results in the opposite effect. Thus, evidently, the creep-stimulating ef-
fect of the branching of the dendrites in a more impure alloy is more than matched
by some other,creep-inhibiting, change. It is hypothesized that this change consists .
in a concentration of the impurity atoms or alloying-substance atoms near the o
boundaries of the dendritic and subdendritic subdivisions whichalters the composition .
structure, and properties of the near-boundary regions. Further reasonings and '
amplifications on this basic hypothesis are adduced. There are 4 figures, 2 tables,
and 4 references (the 2 Russian-language Soviet references adduced in Card 1/3 of
the Abstract; 1 German: Vogel, R., Zeitachr. ., anorg. und allgem. Chemie, v. 126,
1923, 1; and 1 French: Montariol, Publ. Scient. Techn. du Ministdre de 1'Air,
no. 344, 1958).

ASSOCIATION: None given.
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Relation between the distribution of etch figures and slip lines
in polycrystalline aluminum, Izve AN SSSRL,.Otd.tekh,pauk. Met. 1 tople

52 6 S=0 162,
" Sds-%numinum crystals) (Dislocations in metals)

‘BOCHVAR, A.A.(Moskva); GLAGOLEVA, N.N.(Moskva); NOVIKOV, I.1.(Mosikva)

(MIRA 15:10)
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BOCHVAR, A. A.; KUZNETSOVA, V. G.

__:J"Investigation of self-diffusion processes in uranium and its alloys."

report submitted for 3rd Intl Conf, Peaceful Uses of Atomic Energy, Geneva,
31 Agz-9 Sep 6h.
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- BOCHVAR, A. A.; KUZNETSOVA, V. G,; et al
"Investigation of Self-Diffusion Processes in Uranium and its Alloys.”

report submitied for 2nd Intl Conf, Peaceful Uses of Atomic Energy, Geneva,
31 Aug-9 Sep 64, :
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B
€

Twinning during the deformation of metals, Izv., AN SSSR. Mat, i
gor. delo ro,1:192-9, Ja-F '64, (MIRA 17:4)
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DRITS, M.Ye., doktor tekhn., nauk, otv, red.; BOGHVAR, A.A.,
akademik, red.; BELOV, A.F., doktor tekhn. nauk, red.;
DOBATKIN, V.I,, doktor tekhn, nauk, red.; MAL'TSEV, M.V.,
doktor tekhn. nauk, red,; FRIDLYANDER, I.N., doktor tekhn,
nauk, red.; SVIDERSKAYA, Z.A., kand. tekhn. nauk, red.;
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kand, tekhn, nauk, red.j; SHAROV, M.V., kand. tekhn. nauk,
red.; KADANER, E.S., kand, tekhn.nauk, red.; TROKHOVA, V.F.,
red.; CHERNOV, A.N., red.

[Metallography of light alloys] Metallovedenie legkikh spla-
vov, Moskva, Nauka, 1965, 226 p. (MIRA 18:10

1. Moscow, Institut metallurgii.
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ACCESSION NR:  AP5016925 T UR/b089/65/018/006/b601/0608:l*i»

3, R . 621.039.542.3 .
! AUTHORS: Bochvar, A K »Kuz‘net's'o'va', V. G.; Sergeyev, V. S.; 47

;Butra_, Fo Io N .

'}TITLE.A Self diffusion 1n the alpha and beta phases of uramium?;7
R

SOURCE: Atomnaya energiya, v. 18, no. 6, 1965, 601-608

- |TOPIC TAGS: metal diffusioq/’uranium, metal phase system, activation f;;i;
-1energy ' ~ ; fb R

= {ABSTRACT: Zhis is paper no. 333 presented by the SSSR at the Third e
- _Geneva Conference in 1964. 'The authors investigated by an autoradi---bf-
ography method the dependence of the rate of self-diffusion on the
.. jerystallographle direction in the two low-temperature phases of e
‘ “juranium. Earlier data on the self-diffusion in these. phases are. cqn‘;j‘_w
~itradictory. Apparatus was ‘developed in which the self-diffusion pohe
coefficient was calculated from the rate of change of the a activify | - B
on the suri‘ace oI‘ the sample during the course of annealing, as well gRNEN

 lemdas
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. -=750C from the variation of the a activity lies in the range

x 10741 cmsee. -The'reéults-démonstrate convincingly the presence
iof anisotropy of self-diffusion in the a and B phases of uranium.

© IASSOCIATION: None . * .
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gures, 4 formulas, and 1 table.
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¥ and from the autoradiograms

" ENGLs 01 SUB CODE: NP, MM |

- las by autoradiography of the surface of the sample. The investiga- . | :
.. itlons were made on single crystals, polycrystalline samples with large
.+ iperfect grains, and polycrystalline samples with imperfect grains. '
" :The test procedure and the. method of calculating the self-diffusion’

: coefficients from the change of a« activit
. lare described. The results for a-uranium are listed in Table 1 of

‘;the'Enclosure.. The results. for p-uranium are similar to those for - R
. a=uranium, but the experimental conditions did not make it possible to-

A ﬁestablish the directlons with the maximum and minimum self diffusion o

- ;coefficlents. The coefficlent obtained for the temperature ran%e 700
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" YABSTRACT:  The authors t s ‘ of observations of the find -
Lo structurevof,crystalline samples of technical iron, subjected to |
\fhtigge'gests by alternating—bending in one plane, ang simultaneously
i to radighion heating in vacuum. - The appara
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.1 TITLE: Invesbigating the naturs of dis’oribution and density of et.ching f‘igulse‘s in

4,5

5 aJuminum . }
AN ZSSR. Doklacw, V.. 163, no. 6, 1965, 1375-1376 and insert facing

.| SIURCEs
| P 1376

’I.‘OPIC»TAGS: alumnum, atebed orysbal, axperimental method

"{ ABSTRACT: The’ nature and dens:l.t,y of etching figures in) ast, deformed, and - T
recrystallized alumimum specimens with trade mark AVOOO (99.99%) was invesb:.gated. B

To map the surface, a deep etching was carried oub first in a 150 g/liter NaOH

+| eolution at 70° temperature and for a 30-minute duration, The specimens were

then electropolished and etched on etching figures in a solution of LT7% HNO3 +-h0%

.| HCL 4 3% HF, The density analysis was made on two geometrical forms: triangular, .

.| near the (111) plsne, and square-shaped, near the (100) plane. The etching

- | Pigure densities were tabulated and presented as a histogram. Analysis of the !

ol 'lsistograms showed that the law of etching £igure distribution is the same in all !~
-|. cases, the number being of tha same order of . magnitude for the cast, deformed, B :
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- and recrysta]lized specimens. ug,l three typaa of aluminum specimens the -
| etohing density was of the order 10 /cm2 Finally, the nature of these etching -
oy figures was found to remain “unchanged from the cast to the recrystallized - T
:\p specimens, . "The authors express their gratitude to L. B. 2lotin for mj.rror-finish B
rolling the aluminum specimens and to N, S.- Gerchakova for har hplp in the
‘| experiments," Orig. art. hess 1 I:lgure and 1 tableWid TR
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TITLE' On tha growth of deionnatiun tuins

SOURCB° AN SSSR. Doklady, \r. lﬁb no. 2. 1965, 305 308, and inzert facing p. 306

TOPIC ‘I'AGS. twinning, bismuth, zinc, metal crystal, compressivo stress

ABSTRACT- 'ro check. the . hypc:the‘lsis that the gmth of- deformation - twins oceurs. dur-
ing the load removal and reloading, the ‘sample wunder load was observed directly in !y
the course of the entire ‘experiment. - A microscope was attached to a Brinell. ptess, -
which served to compress the samples at room temperature. The samples consisted
of cast macrocrystalline samples of zone-refined Bi (>99.999%), commercial Bi »

-1(>98.5%), and 2Zn (>99. 99%). ‘It wis noted that twins were formed in zone-refined Bi
;* |as soon &s the maximum sgec 4fied iompressive load was reached (110 kg; equivalent: -

|to a stress of 1.2 kg/um Twins appeared in zone-refined Bi at loads 1.5 to 2
times €maller than in- cm:rc:lal Bi, and their growth rate was faster. . Certain -

twma, fomed ata »given maa did’ not ¢ show any further growth either during cyclic
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mereial Bi.. Results of - dlirect_ ervations of the development of defomation twms

“.iwere compared with ‘changtis  in F  ‘size of twins pubjected to cyclie loading with a
:"constant maxmum load —'tn all,’. _ \alaq, ‘the exppearance of new tuins, an increase in
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TITLE: Oriented orystallization\in soldared\seama

SOURCE: AN SSSR. Izvestiya. Metally, no. 3, 1966, 1L6- 1u9
TOPIG TAGS: metal crystallization, metal soldering

! 71
ABSTRACT: Basic materisls for the soldering tests were copper, nickel,
iron,/and steel. The solders used were copper snd a copper-silver Iy
outectic. The soldering of the samples was done in a vacuum of 3 x 107
hm Hg. The samples consisted of two plates of the bssic metal, lap
weldeds Polishing of the samples was done in a pleane perpendicular to
the direction of the soldered seam., Investigations showed that in the
case of soldering nickel with copper, a large part of the grain boundary
of §he nickel was prolonged in the zone of the fused seam. Investigation
of gpldered iron sesms showed the presence of oriented crystallization of
copppr on the base matel. X ray methods were used to determine the
ori;ptation of the lattice of the individual grains of gemma iron and the
corresponding grains of copper. In addition to the direct X ray method,

Cord x/2 : ' UDC:  669-179
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indirect investigations were made from a metallographic picture. of the
soldered seams and the propagstion of the lines of slip on the polished
surface of the soldered sample; this showed the presence of epltaxy 1n
the multiphase corystallization of a copper-silver alloy in the seam., It
was also established that. the main phase in the orystallization of a
copper-silver eutectic is the silver phase which, in spite of the
considerable difference in the lattice periods (about 13%), cryatallizes
on the copper in the form of a monoorystalline matrix., Orig. art, bhas:
l; figures and 1 table, '

SUB CODE: 13 ,n'/ SUBM DATE: 17Nov65/ ORIG REF: 005/ OTH REF: 001
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BOTCGHTAR, D. A. : .
(po h76)

"Investigation in the Group of Vitamin ¥, IV, Structure of Reaction. Products between
1, h—l_laphtoquinone and Bisulphites of Alkali Metals." Botchvar, D. A. and Shemyhlcin, M. M.

80: Jcurnal of General Chemistry (Zhmrnal Obshchei Khimis) 1943, Volume 13, no. 6.
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P-Nephthoquinone With Substituted Hydrazines ," D. A.
‘Boohvar, Ye. I. Vinogradova, ,

W._@Imﬁu.oﬁd of Org ouﬁ..aﬁa of Biol and Med
' Chem, Anad Med Sci USSR, and Chair of Anal Chem,

F Moscow Textile Inat, 11 TP .
*ghur Obshch Ehim® Vol XVIII (ILXXX), No 1 |
mg the interrelationship of varicus types of p-

the

formulas suggested by Palladin for bisulfite pro- :
duced 2-methyl-1,4-naphthoquinone and by Ufimtsev |

wéﬁﬁ.«o ' Submitted 14 Jan 19k7.

BUCHVAR, D. A.

USSR /Chemistry - 1,h-Naphthoquinane . Jen 1948

*Ros the Fleld of Compounds of Quinoid Struo-
go:honwnﬁoﬂw. nwoabﬁ.oa of Bome Bisulfite Derivatives of .

Hﬁﬁ- u.-; g.qg.°<~ =- zo .

‘nsphthoquinone derivative bisulfites containing re- .
‘placeable: hyirazines, and cbaerve the properties of

 far'bisulfite produced 2-methyl-1,4-naphthoquinone-- ,H.
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1IN 2001880 of C.A. 4, 747g: U, C.A. 48, 200/~
Polemical. Thekieaol formation of salts o 1. 4-dihwdro-1 4
dihydroxy-1,4-napht edisulfonic acid by addn, o 2
mules of bisulfite to l.&-mphlhoqulm.‘dnmbal by UL,
is based om erroncous reavoning. There ure 2 fsomerk
forms of the addn. product, which is poorly stable in aq.
wolins. and Ia prone to jromerize at a rate which depends
greatly on the temp. The K complex of 1.4-napbthoqui-
none-2-sulfonate is best rified by pptn. from HO with
MeLO; the product is CuHdhSiKy; the existence of the 2
{orms is best shown by the reaction with 1. 4-naphtho-
quiume-?-mllwie acid {in the form of its ¥ salt) with bisul-
fite. G. M. Kosola
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Abstract
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considered concerning the in-

fluence of the nature of the substituent, in benzene » on distribution of
T electron density over the bengene ring. From the condition of symmetry
of wave functions in relation to plane normal to the ring and extending -
through substituent and para-position to substituent, and from general cha-~
racteristics of the solution of unidimensional equation of Schro
vith symmetrical boundary conditions, follows the exbstence of an absolute

aximm of density of 7 -electrons 1in para-position to substituent. Diffe-
rence in potential between ring and substituent is representeq by rectangu-
lar trough in unidimensional potential box. Variation of parameters of
trough (or hi1l) hag no effect on occurence of above-stated absolute msxi-
mum.

Card 1/2

B3
td
v

720009-6"
APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205



